Three patients were found to have visual field defects which involved homonymous horizontal sectors of the visual fields, thus mimicking field defects associated with lesions of the lateral geniculate nucleus. Computed tomography provided anatomical evidence that the responsible lesion involved the optic radiations rather than the lateral geniculate nucleus.
Visual field defects involving horizontal sectors of the homonymous visual fields are rare. They do not even appear in reports discussing large series of patients with homonymous hemianopic visual field defects.' 2 Nevertheless, a homonymous horizontal sectoranopia was described as early as 1931.3 Earlier authors considered homonymous horizontal sectoranopia an indication of a lesion in the visual radiations.45 More recent authors have argued that a lesion of the lateral geniculate nucleus is more likely.6'0 Indeed, Hoyt states that earlier cases of homonymous horizontal sectoranopia were caused by unrecognised lateral geniculate nucleus lesions. 8 The present report provides anatomical evidence from computed tomography that homonymous horizontal sectoranopias may be associated with lesions situated in the cerebral hemispheres. By their location, these lesions must primarily invade or compress the optic radiations rather than the lateral geniculate nucleus.
Case reports Case 1. A 26-year-old right-handed black male was brought to the hospital because of an episode of loss of consciousness. He had been travelling cross-country by bus and had had little food intake for 24-48 hours. He had been drinking alcohol in uncertain quantities when he had a generalised convulsion on the bus. He had recently been discharged from military service and denied past history of seizures or other significant medical problems. Examination was entirely unremarkable except for an initial period of mild drowsiness on arrival to the hospital. No lateralising findings were present and on confrontation visual field testing no field defect was found. On formal perimetry a left homonymous horizontal sectoranopia was demonstrated (fig 1) . Routine and sleep-deprived electroencephalograms (EEGs) were both normal. Computed tomography showed a small, low density, contrast enhancing lesion in the right posterior temporal lobe which extended to the lateral and posterior aspect of the temporal horn of the lateral ventricle ( fig 2) . Lumbar puncture and spinal fluid studies were normal. A tentative diagnosis of a lowgrade astrocytoma was made and the patient was begun on phenytoin. He was discharged to continue his trip home and advised to contact a physician for continuing care including another computed tomographic scan in three to six months. Case 2. A 35-year-old woman was seen for neuroophthalmic evaluation because of a disturbance of vision on the left side. At the age of 22 years, she had the onset of headaches which were often preceded by a prodrome of squiggly lines" in the peripheral visual field and a scotoma in the central part of her visual field. The headaches were severe and were accompanied by nausea and vomiting. These were fairly well controlled by ergot preparations. She had a history of loss of consciousness associated with any episode of severe emesis since the age of ten years. These consisted of a period of light-headedness followed by loss of consciousness for less than one minute. During the period of unconsciousness, she sometimes experienced a few clonic movements of her extremities but had never bitten her tongue or been incontinent. These episodes of loss of consciousness occurred during the headaches only when there were nausea and vomiting but also were present at other times when vomiting occurred for other reasons. A neurological evaluation including skull series and EEG had been normal six years after the onset of her headaches. One morning twelve years after the onset of her headaches, she experienced the violent onset of a severe headache associated with vomiting and became progressively less responsive during the next several hours. She was taken to a hospital where she was arousable but had a dilated and fixed pupil on the right side. She continued to deteriorate and exhibited decerebration in both upper extremities when stimulated. Babinski signs were present bilaterally. A computed tomographic scan showed a large intracerebral haematoma in the right parietotemporal region (fig 3) . Right carotid arteriography showed a small arteriovenous malformation supplied by the posterior temporal branch of the right middle cerebral artery. Active bleeding was seen during the arteriogram. The patient was taken to surgery where the haematoma was evacuated and the arteriovenous malformation was removed. A second craniotomy was performed to complete the removal of the arteriovenous malformation when a second arteriogram demonstrated persistent malformation. The patient did well postoperatively, recovering except for a mild left hemiparesis, subjective hemisensory disturbance, and visual field loss. Temporal lobe seizures and unformed visual hallucinations in the left visual field were controlled with phenytoin except for "swirly lines" occurring in the left visual field when she moved around in family complained of a personality change consisting of emotional lability and poor attention span. For this reason, he was re-evaluated. Neuro-ophthalmic examination at that time showed a visual acuity of 6/12 (20/40) in the right eye and 6/6 (20/20) in the left eye. The right pupil was slightly smaller than the left and cocaine and peredrine testing confirmed the presence of preganglionic Homers right side is identical to its counterpart on the kft side. The low density lesion on the right side is within the temporal lobe, its deep extension being behind the tentorial blush. (C and D) At a level slighdy below A. and B. and below the kvel of the lateral geniculate nucleus, the low density lesion extends into the deep white matter ofthe temporal lobe where the optic radiation fibres are located.
syndrome. The right eye also had a mild relative afferent pupiliary defect. Visual fields demonstrated a left homonymous "quadruple sectoranopia"10 ( fig 5) . Fundus examination showed mild temporal pallor of the right disc, but the left optic disc and peripapiliary nerve fibre layer were normal. Computed tomography showed a lucency at the site of the old intracerebral haematoma in the right temporal lobe. The damaged area extended deep into the 985 Low density -lesion Amtbient cistern Tentorium substance of the temporal lobe, but deep extension of the lesion was behind the ambient cistern and did not involve the region of the lateral geniculate nucleus ( fig 6) . The visual field defect was felt to be a residual deficit from the temporal lobe lesion. The other findings were felt to be due to mild traumatic optic neuropathy. While a right optic tract/lateral geniculate lesion might have produced the visual field defect, this was not a plausible explanation for two reasons. First, the optic atrophy was limited to the right eye rather than being the characteristic sectoral optic atrophy seen in both eyes of patients with lesions in the lateral geniculate nucleus or optic tract.8" I Second, relative afferent pupiliary reaction defects may be seen with optic tract lesions but are usually present only when the homonymous hemianopia is complete'2 13 and are found in the contralateral eye. '2-'4 
Discussion
The anatomical and physiological features of the lateral geniculate nucleus and its blood supply which allow the occurrence of homonymous horizontal sectoranopias have been discussed by several authors.7-9 10 15 Selective involvement of the larger middle section of the lateral geniculate nucleus produces the more common homonymous defect in which a single sector extends from the periphery along the horizontal meridian to fixation.7'9 '5 Less commonly, involvement of the lateral and medial horns of the lateral geniculate nucleus spare the segment of the visual field along the horizontal meridian but produce homonymous visual field defects above and below this segment, producing what Frisen labelled a "quadruple sectoranopia".'°F or reasons discussed by Hoyt,8 incongruity may be such that only three of the possible four sectors are affected.
There has been only one case in which a homonymous horizontal sectoranopia was attributed to a lateral geniculate nucleus lesion and in which pathologic material was subsequently available.7 Unfortunately, the visual field defect had progressed to a complete homonymous hemianopia and a tumour involved not only the lateral geniculate nucleus but also the mesial temporal lobe, thalamus and subthalamus, basal ganglia and the midbrain and pontine tegmentum. The lateral geniculate nucleus appeared close to the geometric centre of this extensive tumour, but a partial complex seizure disorder had been present for 19 years prior to any visual symptoms, suggesting that the temporal lobe could as well have been the initial site of involvement by the tumour.
Despite the absence of pathological studies, certain clinical features and neuroradiological data may allow localisation of a lesion causing a homonymous horizontal sectoranopia to the lateral geniculate nuc-Carter, O'Connor, Shacklett, Rosenberg leus rather than the visual radiations. A lesion of the lateral geniculate nucleus will also affect the retinal ganglion cell axons as they enter the nucleus from the optic tract. Therefore, a lesion which has been present long enough will produce a sectoral optic atrophyr'0 identical to that seen with lesions of the optic tract."
More recently, computed tomography has provided anatomical data localising lesions to the lateral geniculate nucleus in three patients with homonymous horizontal sectoranopia visual field defects.9 's Similarly, there has been only one case in which a homonymous horizontal sectoranopic caused by a lesion of the optic radiations was confirmed pathologically. This was presented by Gordon Holmes in 19313 and involved an arteriovenous malformation and an intracerebral haematoma. The intracerebral haematoma lay between the calcarine cortex and the occipital horn of the lateral ventricle sparing the calcarine cortex but destroying a narrow band of white matter carrying the middle portion of the visual radiation fibres to the visual cortex in the floor of the calcarine fissure. Visual radiation fibres travelling above and below the haematoma to the superior and inferior banks of the calcarine cortex remained intact.
Despite the absence of pathological confirmation, a number of case reports of patients with homonymous horizontal sectoranopia have appeared in which other clinical details strongly suggest that the location of the lesion was in the optic radiations. Spalding described four such patients with missile wounds entering the skull in the temporo-parietal region which were believed to have penetrated the midportion of the visual radiation.4 Similarly, Teuber et al'6 described one patient with horizontal sectoranopic visual field defects to coloured stimuli following a missile injury to the contralateral parietooccipital area. Traquair illustrates the visual fields and surgical findings in a patient with a large temporoparietal meningioma.'7 At one point during the postoperative evolution of visual field recovery, the patient demonstrated a quadruple sector visual field defect. Other case descriptions of patients with homonymous horizontal sectoranopias include symptoms or signs such as temporal lobe seizures3 6 or visual agnosia and prosopagnosia'8 which indicate a lesion in the temporal lobe or temporo-parietal region rather than in the lateral geniculate nucleus. Figure 7 indicates the proposed placement of the lesion in the visual radiations adjacent to the atrium of the lateral ventricle and the corresponding visual field defect seen in Patient 1 of this report. In all three patients presented here, computed tomography provides anatomical evidence that homonymous horizontal sectoranopias were the result of lesions of the visual radiations in the temporoparietal lobe rather than lesions of the lateral geniculate nucleus itself.
It appears evident from the present cases that homonymous horizontal sectoranopic visual field defects can be the result of lesions either in the lateral geniculate nucleus or in the optic radiations. Additional clinical data available at the time of the patient's evaluation are likely to localise the lesion. A history of disturbance in visual memory integration such as visual agnosia or prosopagnosia or a history of seizures argues strongly for a lesion of the visual radiations in the cerebral hemispheres. If there is a history of brief, episodic behavioural disturbances, the possibility that these represent partial complex seizures should arise and further neurological evaluation should be considered. The presence of sectoral optic atrophy provides firm evidence of a lesion of the lateral geniculate nucleus. A combination of these signs is possible and would indicate an extensive lesion, probably neoplastic, involving both the lateral geniculate nucleus and the cerebral hemispheres as seen in Gunderson and Hoyt's patient.7 If history, examination and contrast enhanced computed tomography all fail to demonstrate a lesion site, arteriography should be consi-dered. Although homonymous horizontal sectoranopic visual field defects are uncommon, three of the reported cases have had small arteriovenous malformations in the ambient cistern,79 's one had an aneurysm of the internal carotid artery,'8 and case two of this report had a small arteriovenous malformation supplied by a temporal branch of the middle cerebral artery.
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